While the benefit of temporal predictability on sensorimotor processing is well established, it is still unknown whether this is due to efficient execution of an appropriate response and/or inhibition of an inappropriate one. To answer this question, we examined the effects of temporal predictability in tasks that required selective (Simon task) or global (Stop-signal task) inhibitory control of prepotent responses. We manipulated temporal expectation by presenting cues that either predicted (temporal cues) or not (neutral cues) when the target would appear. In the Simon task, performance was better when target location (left/right) was compatible with the hand of response and performance was improved further still if targets were temporally cued. However, Conditional Accuracy Functions revealed that temporal predictability selectively increased the number of fast, impulsive errors. Temporal cueing had no effect on selective response inhibition, as measured by the dynamics of the interference effect (delta plots) in the Simon task. By contrast, in the Stop-signal task, Stop-signal reaction time, a covert measure of a more global form of response inhibition, was significantly longer in temporally predictive trials. Therefore, when the time of target onset could be predicted in advance, it was harder to stop the impulse to respond to the target. Collectively, our results indicate that temporal cueing compounded the interfering effects of a prepotent response on task performance. We suggest that although temporal predictability enhances activation of task-relevant responses, it impairs inhibition of prepotent responses.
Introduction
Efficient adaptation to a complex environment requires not only that appropriate responses are selected and unwanted ones prevented, but also that these responses (or lack thereof) occur at appropriate moments in time. The ability to select precise moments in time in order to optimise behaviour depends upon the ability to make temporal predictions. Studies have shown that using abstract, yet temporally informative, cues to predict when an event will occur -a phenomenon known as the temporal orienting of attention -enhances sensorimotor processing of the event by improving accuracy (Correa, Lupiáñez, & Tudela, 2005; Davranche, Nazarian, Vidal, & Coull, 2011; Martens & Johnson, 2005; Visser, 2014) and speeding response times (Coull & Nobre, 1998; Nobre, 2001; Correa, Lupiáñez, & Tudela, 2006) . It is unknown, however, whether the beneficial effect of temporal cues on response time is due to more efficient selection of a response appropriate to the target and/or better inhibition of an inappropriate one. The goal of the present study was to examine the effects of temporal orienting on these two complementary aspects of motor control.
These control processes have traditionally been investigated with so-called "conflict" tasks, such as the Simon (Simon, 1969), Flanker (Eriksen & Eriksen, 1974) or Stroop (Stroop, 1935) tasks. In such tasks, stimuli are composed of two perceptual dimensions: one is relevant for the task at hand and defines the to-be-given response (for example a plus or a cross associated with a left or right hand response, respectively); the second dimension, although irrelevant for the task, shares conceptual properties with the relevant dimension and/or response, and hence interferes with task goals (in the Simon task for example, the plus sign could be presented on the left side of the screen, compatible with the correct response, or on the right side, incompatible with it). Typically, reaction times to incompatible targets are slower than those to compatible ones, and this behavioural cost can be used to index the interference effect of response conflict. Recently, Menceloglu, Grabowecky and Suzuki (2017) failed to find an effect of temporal cueing on response conflict in the Flanker task. However, using both Flanker and Simon tasks, Correa, Cappucci, Nobre, and Lupiáñez (2010) 
